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THP:  Hole in Headwaters     THP No.:  11-137       Unit No.(s):   1 through 6  Date:  April 26, 2012 

Tools Used in This Assessment 

 
Please see back of enrollment for references 

Figure 
Number Figure Name Description Base Map Reference 

1 Location Map 
Topographic map with 10-foot elevation contours created 
from light detection and ranging (LiDAR) data obtained in 
2005. 

Merrick & Company, 2005 

2 

Hillshade Hillshade map created from LiDAR data. 
Humboldt Redwood Company, 
LLC (HRC) GIS Department 

SHALSTAB SHALSTAB model map of potentially unstable areas. 
Montgomery and Dietrich, 1994; 
Pacific Lumber Company 
(PALCO), 2006 

Slope-Class Maps Slope class map created from LiDAR data. HRC GIS Department 

3 Landslide Inventory and 
Geology Map 

Official HRC landslide database for Elk River and, 
a geologic and geomorphic base map by the California 
Geologic Survey. 

HRC GIS Department; 
Marshall and Mendes, 2005 

4 Mass Wasting Potential Map  
Mass-wasting model used for Habitat Conservation Plan 
(HCP) interim prescriptions prior to the completion of 
watershed analysis. 

PALCO, 1999 

5 Aerial Photo Map Ortho-aerial photographs of plan area obtained in 2010. 
3Di West, GeoTerra Mapping 
Group, 2010 

6 Deep-Seated Mass Wasting 
Map 

Elk River deep-seated landslide inventory created in 2002 for 
the 2005 watershed analysis. HartCrowser, 2002  

7 Road Condition Map Storm-proof status of roads. HRC GIS Department 
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Geological Summary (information presented from existing bodies of work): 

The Hole in the Headwaters timber harvest plan (THP) is located along the northeast side of a northwest trending ridge and from the 
ridge top to the South Fork Elk River at the base of the slopes.   Slope inclinations range from moderate to over 60% locally.    
 
Published maps and reports of the area show Late Tertiary to Quaternary Wildcat Group sediments in the southwest portion of the 
THP area unconformably overlying the Tertiary Yager terrane bedrock in the northeast. The Wildcat Group is composed of Miocene 
to Pleistocene age sediments that consist of poorly to moderately indurated claystone and siltstone with smaller amounts of sandstone 
and conglomerate (Ogle, 1953; Kilbourne, 1985).   The Yager terrane is generally described as siltstone, sandstone, shale, mudstone 
and conglomerate that is moderately consolidated and sheared highly folded (McLaughlin et al., 2000; Ogle, 1953). 
 
Geologic review of this THP was conducted using guidelines established under Note 45 (CGS, 1999a), Note 50 (CGS, 1999b), and 
Freshwater Creek and Elk River WDR Permit Acreage Enrollment and Compliance Monitoring Program (PALCO, 2007).  The 
reviewing geologist compared the maps provided for Tier 2 enrollment with mapping conducted during field evaluations.  An 
excellent discussion of the findings is provided in the engineering geologic evaluation found in Section 5 of the THP.  This is a public 
document and can be found on the internet at ftp://thp.fire.ca.gov/THPLibrary/North_Coast_Region/THPs2011/1-11-139HUM/.   
 
The reviewing geologist identified several landslides within the units and found the foresters’ proposed operations appropriate.  The 
THP was reviewed by various agencies during pre-harvest inspection (PHI) and found to be compliant with the California Forest 
Practice Rules (California Department of Forestry and Fire Protection [Cal Fire], 2011) and regulations in the HCP (HRC, 2011) with 
respect to disclosure of all known unstable areas. 
 
The harvest units were evaluated at the THP level with respect to partial harvest (selection) silviculture.  Retention of timber on the 
slopes generally reduces the potential for harvest related mass wasting. 
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Summary of Changes to THP Prescriptions Based on Tier II Analysis in this Unit: 

Forestry Silviculture/Site Prep Plan Operational Design Plan 

For reasons other than slope stability hazard, silviculture is group 
selection, selection, and commercial thinning with 75- to 150-square feet 
(sq-ft) basal area retention per acre (BA/A) post harvest. 

No change to approved yarding methods.   

No site preparation will occur due to partial harvesting. 

 
A) General Observations B) Harvest Related Impacts and Hillslope Sensitivity 
 
The THP units are bound by rocked and seasonal storm proofed roads, 
Class I, II, and III watercourses, and property lines along the Headwaters 
Forest Reserve.   
 
The plan area occupies convergent and divergent slope forms with 
inclinations that vary from gently inclined to over 60%.  The slopes 
exceeding 60% are mostly located along the Class II tributaries to the 
South Fork Elk River.  
 
The SHALSTAB model (Montgomery and Dietrich, 1994) modeled 
unstable areas near the middle and northeastern edge of harvest unit 1.  
During our field review of these modeled unstable areas, we observed 
converging skid trails that had been constructed on moderate to steeply 
inclined slopes.  We did not observe evidence of recent or suspended 
mass wasting within these areas.  During THP development, an 
equipment exclusion zone was delineated around modeled unstable area 
near the middle of unit 1, and no protection was afforded around the 
modeled unstable area near the northeastern edge of unit 1. However, the 
moderate to steep slopes around the modeled unstable area near the 
northeastern edge of the unit descends to gently inclined slope that 
extends for approximately 230 feet before the steeper stream-side slopes 
of the South Fork Elk River.  We consider the risk of sediment delivery 
to from the modeled unstable area near the northeastern edge of unit 1 to 
be low. 

 
The slopes within the unit have experienced clearcut, 
burning and extensive tractor yarding.   
 
Regionally, the catchment area for the Class II and Class III 
watercourses appears low. 
 
The locations of SHALSTAB modeled elevated rating is 
consistent with the locations of observed skid-trail cut-
slopes.   
 
The potential for the development of shallow debris slides 
increases significantly where roads are constructed across 
steeply inclined slopes and incorporated fills. These 
activities are not proposed in this plan. 
 
Partially harvesting the slopes within the unit is not likely to 
increase the potential for mass wasting. 
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A) General Observations B) Harvest Related Impacts and Hillslope Sensitivity 
 
Mass Wasting Potential (MWP) modeled for the unit is ranges from low 
to high.  Moderate and high MWP is modeled within the southern portion 
of the unit.  The high MWP modeling correlates with landslides mapped 
CGS (1999), which were used as .  The areas matching high MWP are in 
response to the inclusion within the model the values for the Figure 3 
mapped debris slide slopes.  No potentially unstable areas were identified 
with the areas modeled as moderate and high MWP. 
 
 
C) Forestry / Silviculture Plan D) Operational Design Plan 
 
THP approved silviculture is group selection, selection, and commercial 
thinning with a targeted retention of 75- to 150-sq-ft BA/A.  No harvest 
will occur within the Class III bank-full channel.  Trees less than or equal 
to eight inches diameter at breast height (dbh) that are within 15 feet of 
the edge of the Class III bank-full channel will be retained, unless they 
need to be removed for safety.   
 
The riparian management zone (RMZ) will be 100-feet or 50-feet wide 
on side slopes that are greater than 50 percent or less than 50 percent, 
respectively, or the distance to the hydrologic divide, whichever is less.  
The RMZ is an equipment exclusion zone (EEZ) except for roads and 
permitted equipment crossings. 
 
Additionally, sub-merchantable trees and those with specific wildlife 
value characteristics (e.g., cavities, large limbs, broken tops, snags, etc.) 
will be retained within the harvest area to the extent feasible. 

 
The THP calls for primarily tractor/cable option within 
areas where no concern or hazard was identified, and cable 
within areas that are either steep, potentially unstable, or 
within a RMZ.   
 
We do not anticipate any significant increase in potential for 
mass-wasting-related discharge as a result of yarding 
operations. 
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Brief descriptions of the models used in this evaluation: 
SHALSTAB was first described in Dietrich and Montgomery (1994).  SHALSTAB is a simple, physically-based model based on the 
Mohr-Coulomb failure law that can be used to map shallow landslide potential.  The model calculates the potential for failure using 
gridded digital elevation data.  The simplicity of the model lies in the formulation of slope stability parameters that allow the model to 
be run parameter-free using default values suggested by the authors or determined by local measurement.  Because the model uses no 
field measurements of critical characteristics that determine slope stability, the evaluation of potential instability is only an 
approximation.   In applying SHALSTAB for Tier 2 enrollment, HRC has run the model on a 10-m spatial grid using LiDAR elevation 
data and applied the parameters as suggested by the model authors.  HRC’s application of the method and parameters is described in 
HRC (2008).  
 
Mass Wasting Potential (MWP) modeling is a cursory regional assessment that numerically values soil, slope inclination, geology type, 
and geomorphology with respect to past mass wasting.  The sums of the values specific to an area are measured against a set ranking 
system that extends from very low to extreme.  The models intent is to highlight areas of high potential for instability at the planning 
level.  The model’s use at the site specific level is limited in that pedogenic soil types are used, not textures, only one value for all of the 
distinct facies of each geologic formation is used, and the model is heavily biased if past mass wasting has occurred or has been mapped 
as occurring in the area.   
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Figure 1 Hole in the Headwaters
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Landslide Inventory and Geology Map
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Rock slide: Slope movement with bedrock as its primary source material. This class of failure includes rotational and
translational landslides; relatively cohesive slide masses with failure planes that are deep-seated in comparison to those
debris slides of similar areal extent. The slide plane is curved in a rotational slide. Movement along a planar joint or
bedding surface may be referred to as translational. Complex versions with combinations of rotational heads and
translational movement or earthflows downslope are common. Y Indicates a scarp; arrows show direction of movement;
queried where the presence of the slide is uncertain; boundary is solid where active, dashed where dormant.

Earthflow: Slow to rapid movement of mostly fine-grained soil with some rocky debris in a semi-viscous, highly plastic
state. After initial failure, the mass may flow or creep seasonally in response to changes in groundwater level. These types
of slope failures often include complexes of nested rotational slides and deeply incised gullies; boundaries are usually
indistinct. Hatch marks at head indicates a scarp; arrow indicates direction of movement; queried where the presence of
the slide is uncertain.

Debris slide: Mass of unconsolidated rock, colluvium, and coarse-grained soil that has moved slowly to rapidly downslope
along a relatively steep, shallow, translational failure plane. Debris slides form steep, unvegetated scars in the head region
and possibly irregular, hummocky deposits in the toe region. Scars commonly ravel and remain unvegetated for several
seasons depending on slope aspect.

Debris slide slope/source area: A geomorphic feature characterized by steep, usually well vegetated slopes that appear to
have been sculpted by numerous debris slides and debris flows. Upper reaches (source areas) of these slopes are often
tightly concave and very steep. Soil and colluvium atop bedrock may be disrupted by active debris slides and debris flows.
Slopes near the angle of repose may be relatively stable except where weak bedding planes, bedrock joints and fractures
parallel the slope.

Debris flow/torrent track: Long stretches of bare ground that have been scoured and eroded to bedrock by extremely rapid
movement of water-laden debris. Debris flows are commonly triggered by debris sliding in the source area during high
intensity rains. Debris is often deposited downslope as a tangled mass of organic material in a matrix of rock and soil;
debris may be reworked and incorporated into subsequent events; lack of vegetation indicates recent activity.

Inner Gorge: A geomorphic feature consisting of steep slopes adjacent to channels. The gorge typically is created by
accelerated downcutting in response to regional uplift. It is defined as an area of stream bank between the channel and the
first break in slope.

Disrupted Ground: Irregular ground surface that may be caused by complex landsliding processes resulting in features that
are indistinguishable or that may be too small to delineate individually at 1:24,000; also may include areas affected by
downslope creep, expansive soils, and/or gully erosion; boundaries are usually indistinct.

Mass-Wasting Features (Marshall & Mendes, 2005)

289080449

Q (Qal of McLaughlin and others, 2000) Alluvium consisting of sand, silt, clay and gravel along major
stream channels. Because of the location of this material, mass wasting is typically not an issue, but in
certain locations, in-stream alluvium can be incorporated into debris torrents traversing the channel.

Qrt (Included in Qt of McLaughlin and others, 2000) Quaternary river terrace deposits. Unconsolidated
generally poorly sorted pebbly sands and sandy pebble- to boulder-conglomerates with silt interbeds.
Generally flat -lying but can be susceptible to debris sliding on steep slopes and small -scale rotational
landsliding where adjacent to streams.

Qh (Included in Qt of McLaughlin and others, 2000) Hookton Formation. Warped and folded
unconsolidated marine and nonmarine sand, gravel and silt. Fossiliferous. Contains rare thin beds of
volcanic ash. This formation is prone to erosion and debris sliding. Can be subject to shallow and deep-
seated bedding plane failures resulting in translational and earthflow landslides where out of slope
bedding occurs.

Qtwu (Included in Qtw of McLaughlin and others, 2000) Marine and non-marine sedimentary rocks of
the Wildcat Group . Typically consists of poorly to moderately consolidated siltstone and fine-grained
silty sandstone with some lenses of pebble conglomerate. These deposits are moderately susceptible
to deep-seated landsliding, with rotational displacements in massive units and translation along planar
weaknesses such as bedding planes , joints and fractures . However, where more strongly indurated
they can sometimes stand in relatively steep sustained slopes . Wildcat Group deposits readily weather
into non-plastic clayey silts and clayey sands (MLs and SCs as per the Unified Soil Classification
System) that are susceptible to colluvial processes and are often relatively permeable. Significant
thicknesses of residual and colluvial soils derived from Wildcat Group materials can be especially
prone to shallow soil slips and debris slides if present on relatively steep slopes.

Ty (y1 of McLaughlin and others, 2000) Yager terrane of the Franciscan Complex Costal Belt. In the Elk
River Watershed it typically consists of well-indurated and highly folded arkosic sandstone and argillite.
The sandstone is typically very strong and often forms cliffs. The argillite is prone to slaking , and deep
weathering and is often very sheared. Slopes underlain by this material are often irregular and lack well
developed sidehill drainages. The slaking, shearing and deep weathering results in deep-seated flow
type failures on moderate slopes. On steep convergent slopes with watercourses , an initial deep-
seated rotational or translational failure of this material can sometimes develop into a far traveling
debris torrent due to the low internal cohesion of the sliding mass.

Kjfs (cm2 of McLaughlin and others, 2000) Melange of the Franciscan Complex Central Belt. Deeply
sheared meta-sandstone and meta-argillite with chert and carbonates. Includes large rock blocks with
diverse lithologies. Where the unit is deeply sheared, particularly within the argillite, the rock and
regolith may fail as earthflows. Because this unit may contain large deep-seated earthflow failures with
large inclusions of well indurated sandstone, areas underlain by this unit may appear hummocky and
may lack well-defined drainages. Because of the pervasive shearing that limits internal cohesion of the
sliding mass, relatively deep-seated translational sliding occurring on steeper slopes underlain by this
material can develop into debris flows and occasionally torrents. Soils developed from this sheared
rock are typically plastic sandy clays and clayey sands. Large blocks of massive sandstone present in
the Central Belt are typically well indurated and support steep slopes. The soils and colluvium
developed from the sandstone are sandy silts to silty sands that have relatively low cohesion and are
susceptible to debris flows.

Q
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Geologic Units (Marshall & Mendes, 2005)
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